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Introduction

Experimental Setup

b : : : :
Abstract Pre-ionization Experiment

We present the status of the LANL high-density Field - : : :
Reversed Configuration (FRC). This FRC will be the target Experlmental Setup - Side View Assembly of Expe”ment
plasma for Magnetized Target Fusion (MTF) experiments;
heating it by compressing it inside an Iimploding flux ‘H'
conserver should allow access to fusion conditions. We

present our current experimental setup to study the pre- theta-pinch coil
lonization ,formation, and translation phases of the FRC. (segmented)
Diagnosing of this plasma is challenging due to the short powered by Colt (3641, 70nK) at 100k
timescales, high energy densities, high magnetic fields, and s ~301s

restricted access. Our goal is an FRC with n~101" cm3,

Method Pre-ionization Experimenta
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e > 5009 10nization

T~100-300 eV, B~5 T, and a lifetime of 10-20 ps. According | | -

to previous experience, the pre-ionization (Pl) process is l nliti /[‘3f;?;ﬁ%;‘;ﬂﬁeﬁS;Lﬁes, e low level of impurities e o
crucial for good FRC formation. We will ionize the gas in the [ L ek s oy ook 18K

initial pre-ionization experiments by impressing a rapidly | LUK hasams o Diagnosing Pre-ionization — = iyl
oscillating (~300 kHz) axial magnetic field over a slower- N e H HBE ED \
timescale magnetic bias field of comparable magnitude. This ' o .

occurs just prior to the theta pinch coil magnetic field reversal. Qualitative diagnostics: s il

This is a much (10 x) larger field that radially contracts and 1. Watch plasma glow (fast-framing photography)

forms the closed field lines for the FRC. \

cusp coils

L= 144 pH, connected in series,
powered by cap bank (500uf) at 5kV
peak field of 0.5T

e end window

Quantitative diagnostics:
1. Interferometry (side-on and end-on)

MTF: Magnetized Target Fusion o 2. Studying electrical pulse shapes (variation of load
Inductance)
Magnetic field of at least 5 T in a closed-field line topology < 2 3 meters >
——————~———— | Density ~ 10%7-1018 cm-3
. —_ Free of impurities (reduce radiation losses)
T, ~ 50-300 eV
Block Diagram Electrical Circuit
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Summary / Future Directions

After achieving pre-ionization
TN goals, two clearly defined phases
[ i B A o S N will follow
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Field Reversed Configuration
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The FRC is an elongated compact toroid that is formed without toroidal
field. The FRC consists of a closed-field-line torus inside a separatrix and
an open-field-line sheath outside the separatrix. Equilibrium in a FRC is a
balance of magnetic field pressure and plasma pressure in the radial

direction, and field-line tension and plasma pressure in the axial direction. . Phase 1: FRC formation suitable for compression -- Phase 2: FRC Translation into liner
SEPARATRIX THETA-PINCH COIL . . . I(i:rowbari . . . In situ characterization via conical theta pinch
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“ T~ N v — ev Thomson scattering - plasma I,= 30 cm Interferometry
\MWW - lifetime 12 > 10 ps Bolometry Spectroscopy
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FRC geometry showing separatrix radius and flux-conserving boundary.



